In many communities, land-use and open-space preservation have become important concerns. Using a large dataset containing every home sale in the state of Massachusetts over 8 years, this paper simultaneously measures the impact of the mix of land-uses in the immediate neighborhood of a home on property values and the impact of a locally-implemented program, the Community Preservation Act (CPA), which provides funds for local open-space and historic preservation as well as affordable housing. I exploit the panel nature of the dataset to conduct a difference-in-differences analysis using local as well as house level fixed effects to overcome omitted variables bias. My results indicate that, on average, passage of the CPA reduces property values by about 1.5% in Massachusetts towns. However, when I allow the CPA effect to differ by county, I find some heterogeneity -it increases property values in some communities and reduces them in others. Variation in local spending priorities appears to have little impact on property values or the effect of the CPA. Finally, I find that cropland and pasture, as well as low-density residential development, are the most preferred local land-uses, and that homes are more expensive as one increases distance to highways and active rail lines.
Introduction
consistently finds that open-space in its many guises, including cropland, pasture, forest, and urban parks, is positively related to property values. What is less consistent is the magnitude of this effect. Empirical estimates of the impact of open-space vary considerably both between studies and even in different areas within the same study (Heintzelman, 2010) . Most often, this literature has used cross-sectional data to explore the value of open space, and is thus susceptible to omitted variables bias. A critical contribution of this piece is to use a 'panel' like dataset enabling me use a fixed-effects analysis that greatly reduces the range of possible omitted variables.
The literature on voter referenda for open-space preservation is considerably less deep. Kotchen and Powers (2006) and Nelson et. al. (2007) analyze what drives the appearance and success of these referenda in states and local communities. They find that preservation is a normal good -wealthier communities are more likely to vote for preservation. Kotchen and Powers (2006) also find that preservation is most likely in suburban, rather than urban or rural, communities where development pressure is perceived to be highest. Only Heintzelman (2010) has previously studied the impacts of these referenda, and a small sample size prevents him from drawing firm conclusions about the impacts.
My results indicate that, on average, passage of the CPA reduces property values by about 1.5% in Massachusetts towns. However, when I allow the CPA effect to differ by county, I find some heterogeneity -it increases property values in some communities and reduces them in others. Limited evidence exists on the extent to which different local spending priorities impact the overall effect. I also find that cropland and pasture, as well as low-density residential development, are the most preferred local land-uses, and that homes are more expensive as one increases distance to highways and active rail lines.
Section 2 provides a detailed background information on the Community Preservation Act. Section 3 describes the research methodology. Section 4 provides the results, Section 5 interprets and extends the basic results, and Section 6 concludes.
Policy Background
The Massachusetts Community Preservation Act was passed in 2000. It is a state program that provides matching funds to those towns who choose, through a referendum, to enact property tax surcharges of up to 3% and spend the additional funds, both those raised through the surcharge and the matching funds, on open-space preservation, historic preservation, and 'community' (affordable) housing. In practice, money has also been spent to provide recreational facilities. 3 Towns are required to spend at least 10% of funds raised on each of the three core areas, and are free to allocate the remaining 70% as they wish. In general, towns appoint a Community Preservation Committee to recommend projects to be funded, and final decisions must be approved by the town meeting. The funds are held in separate from general town accounts and are not available to address other local spending priorities. The tax surcharge may include any or all of three tax exemptions: for low income households, for the first $100,000 of property value, and for commercial and industrial properties. Finally, the adoption process is a two-stage process: first, the language of the referendum and parameters of the policy, the surcharge rate and possible exemptions, are approved either through the town meeting or through a petition drive; second, the referendum must be approved in a referendum vote.
As of June 2009, 142 communities have adopted the CPA out of the 351 towns and cities in Massachusetts. In addition to these communities, some 58 communities have rejected the CPA at the referendum stage.
4 Figure 1 shows a map of the towns and cities of Massachusetts by whether they have passed or rejected the CPA. Figure 2 shows a map of enacting communities color -coded by the date of adoption. According the Community Preservation Coalition, an organization that advocates for communities to adopt the CPA, "Using CPA funds, municipalities have preserved 10,274 acres of open space, including important wetland resources such as lakes, rivers, and saltwater ponds. In the area of affordable housing, CPA funds have allowed for the creation or rehabilitation of more than 2,300 affordable housing units and the development of hundreds of innovative affordable housing programs. Finally, more than 1,300 appropriations for historic preservation projects and over 500 recreation projects have been approved under the program."
5 Of those communities that have passed the CPA, 52% choose the highest potential surcharge rate of 3%. The average surcharge rate is 2.227%. 75.35% of enacting towns exempted low income households and nearly 79% exempted the first $100,000 in home value. Only 3.5% of towns exempted commercial and industrial property. No communities that have ever passed the CPA have subsequently withdrawn from the program, and three towns have, subsequent to initial passage, passed 3 From 2001-2007, the state matched locally raised funds at a rate of 100%. In 2008, this fell to 67% and may be as low as 35% in 2009. The state matching funds come from a fee charged for deed transactions in the state. 4 19 Communities initially rejected the CPA and then later enacted it. 5 "Summary of an Act to Sustain Community Preservation, SB 90", available at http://www.communitypreservation.org/CPALegislation.cfm.
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Passed CPA CPA Status Figure 1 : CPA Status a second referendum to increase the surcharge rate. According to preliminary data from the Massachusetts Department of Revenue (DOR), quite a bit of variation exists in how the CPA money that has been raised so far has been spent. On average, towns have spent about 35% of CPA funds on Open Space, 22% on Affordable Housing, 13.2% on recreation, and 29.8% on Historic Preservation. 6 Intuitively, it is not clear what impact the CPA should have on property values as a number of possible effects are acting simultaneously. A first thought is that towns are opting into the program, so presumably a majority of voters in the enacting towns think that, on average, the policy will be good for their town, and in turn, would be good for property values. For one thing, through the matching funds, towns are essentially able to purchase public goods at a reduced price -provided that all of the outcomes of the CPA are, in fact, public goods. Basic consumer theory tells us that consumers, or, in this case, towns, cannot be made worse off by a decrease in prices. However, many voters may have other reasons to vote for the CPA, regardless of the impact on property 6 To give an idea of the degree of variation in spending patterns, the standard deviations of these shares, respectively and in terms of percentage points, are 28%, 24%, 17%, and 26%. values. For instance, renters, or those meeting surcharge exemptions, if in place, stand only to gain from the CPA as they receive additional public goods at no additional cost. This implies that a passing vote does not necessarily imply expectations of average improvements in social welfare. Ignoring the political economy aspects of the problem, it is still not clear what the impact of the CPA should be. It simultaneously includes both an increase in taxes and an increase in goods provision. Following Brueckner (1982) , average property values will be highest when the level of public goods provision is optimal. So, if the CPA is moving towns towards the optimum it will increase property values, but if it is pushing them beyond the optimum it will lower property values. In addition, while the tax-cost of the CPA is clear up front -consumers presumably have a very good idea of what the surcharge will imply about their annual tax burden, the benefits of the program, particularly at the time of the vote, are unclear. Much of the money being raised is simply being set aside for future purchases, and towns have no ex-ante obligation to publicize the expected uses of the money. This implies that consumers, in purchasing homes, may be very aware of the taxes they are paying, but less aware about the benefits being provided. The CPA also has supply effects. Restrictions on development restrict the supply of housing, which should increase property values. However, the provisions for affordable housing may undercut these effects by providing for additional high-density residential development, which both increases supply of housing and provides a public 'bad' in the sense that high density residential housing generally reduces property values.
Data and Empirical Strategy
I employ a standard hedonic regression analysis to estimate the effects of landuse characteristics and CPA passage on residential transaction prices. I have data on all residential property sales in the state of Massachusetts for the years 2000-2007. This dataset include the sales price, date, and location of the home as well as a number of structural characteristics including lot size, interior size, bedrooms, bathrooms, and some indication of the 'style' of the home. I use GIS to attach geographical information such as land-uses, zoning information, distance to highways, rail lines, and rail stations to the home sales data. 7 In addition, I include monthly, town-level, unemployment rate data from the Massachusetts Department of Revenue (DOR). Finally, I include town-level data on the CPA including the date of passage, the surcharge rate, and included exemptions, as well as preliminary information on CPA expenditures, also from the DOR. After accounting for erroneous observations and those missing critical pieces of information (most often the date of a home's construction), I am left with 623,163 observations.
8
This paper, in a sense, is doing double duty by estimating traditional hedonic effects in addition to the treatment effect of the policy, and to estimate both successfully, I must overcome some econometric obstacles. A major issue in estimating hedonic models, generally, is the problem of omitted variables (Parmeter and Pope, 2009). That is the common problem in any regression analysis whereby, if an unobserved variable is correlated with both the dependent and one more included independent variables, the estimates of the effects of the included variables will be biased. An uncountably high number of factors go into the value of a home, and many of these factors are unobservable to the researcher. So, if follows that if any of these unobservables are correlated with any of the included characteristics, ones estimates will be biased. Similarly, in estimating treatment effects, selection bias may be a problem if the outcome variable, which is, in this case, property values, is correlated with a factor that, in turn, is correlated with an observation receiving the treatment (Greenstone and Gayer, 2009) . A recent literature in environmental economics has sprung up to adapt quasi-experimental approaches from other fields of economics to environmental issues in order to deal with these issues.
9
There are three broad classes of quasi-experimental approaches: Differencesin-Differences or Fixed-effects, Instrumental Variables, and Regression Discontinuity (Greenstone and Gayer (2009), Parmeter and Pope (2009)). In this paper I apply the first of these, the Differences-in-Differences approach. This approach takes advantage of the 'panel' nature of my dataset to help solve both the omitted variables and selection bias problems identified above.
10 By including census block, census block-group, or even property-level fixed effects, I am able to control for any constant but unobserved factors that act at the local level and may be correlated both with property values and the explanatory variables of interest, and thus greatly reduce the chance of substantial remaining omitted variables or selection bias. Suppose for instance that towns with higher average incomes are more likely to pass the CPA. In the absence of fixed effects, I would observe a spurious positive correlation between passage of the CPA and property values. However, by including the fixed effects, and since town relative average incomes are likely to be reasonably constant over the sample period, I am now controlling for this, and any other, static factors. Essentially, my regression coefficients will be the average within-group (census block, block-group, or property) impact of each explanatory variable.
One downside to this approach is that successful estimation will require sufficient within-group variation in each explanatory variable. Obviously, the smaller the groups the more factors that are being controlled for in the fixedeffect, but also the less variation that will be observed and the less statistical power I will have. The reason for this is that other included static covariates, such as distance to active rail lines, are being measured within the fixed effects group, so that I am measuring the effects of very small changes in these distance variables since variation in distance within a census block or block group is, by definition, quite small.
11 I test the robustness of my results to changing the scale of the fixed-effect, and will look to balance these competing interests in determining the optimal scale.
What remains as potential confounding factors in this analysis -in particular the estimation of the treatment effect -are factors that are not constant over time. If any of these factors are changing co-incident with both property values and the passage of the CPA in a community, then I could be mis-attributing changes in property values to the CPA. This would be of particular concern if I had only a small sample of communities being treated. With my large sample, while these types of factors may be affecting individual communities, for me to mistake some other effect for that of the CPA it would have to be happening consistently in most of the 140 treatment communities at the same time as CPA passage, which varies considerably amongst the treatment communities, and this seems unlikely. To help with this matter, however, I do include a number of time-dependent controls. To net out any macro-level trends, I include year dummy variables. I also include month dummies to account for seasonal effects. Finally, I normalize sales prices according the the Federal Housing Finance Agency's (FHFA) House Price Index. This is calculated at the U.S. Census MSA level, which, in Massachusetts, are counties or groups of counties. Together, these three adjustments de-trend and de-seasonalize the data, and allow me to isolate town-level effects, like the CPA.
In conducting a hedonic property-value analysis one must also be alert to spatial dependence and spatial auto-correlation.
12 A dataset exhibits spatial dependence if, in this context, property values for nearby properties are not determined independently of one another. That is, if one property's value depends on the value of its neighbor's. Spatial auto-correlation, similarly, is when the error terms for neighboring or nearby properties are not independent of one another. Both of these concerns can be expected in hedonic propertyvalue models. A fully general spatial econometric estimation approach would assume a spatial weighting matrix that would, for any pair of properties describe how 'close' they are to each other, and, assuming that this matrix is correctly specified, one can control for both spatial dependence and spatial autocorrelation. Given the size of my dataset, however, so general an approach is extremely computationally intensive. Conveniently, however, there are some simpler ways to control for spatial issues. First, spatial dependence can be partially controlled for by the local-area fixed effects. In effect, this approach allows for spatial dependence within groups, but not across groups. Secondly, spatial autocorrelation can be controlled for in a similar manner by allowing for error clustering within defined groups (not necessarily at the same spatial level as the fixed-effects groups), which simultaneously makes the calculated error terms robust to heteroskedasticity. 
where p ijt represents the price of property i in group j at time t;λ t represents the set of time dummy variables; α j represents the group fixed effects; z jt represents the treatment variable; x ijt represents the set of other explanatory variables; and η jt and ijt represent group and individual-level error terms respectively.
Another issue in any analysis of land-use issues values is the proper measurement of land-use. Perhaps the most frequent measure is the distance to the nearest parcel of a certain type. While this measure has clear merits I do not believe it is the whole story. Instead, I measure the total acreage of parcels of each type that intersect a buffer around the transacted properties.
14 This, I believe gives a more complete picture of possible impacts. Figure 3 provides an example of this measure. An implicit tradeoff exists in expanding the size of the buffer used to measure these land-uses. Larger buffers provide for a more complete measure of the effects of land-uses on property values. However, larger buffers also imply less variation in the land-use variables, reducing the power of the estimation, and also become very computationally expensive. Given the substantial correlation in my measure of land-use between various buffers, I restrict my measures to buffer radii of 0.1 miles and 0.25 miles.
15 I do employ a distance measure for other factors such as the distance to highways, highway exits, active rail lines, and passenger rail stations. 
Results
I begin by regressing the log of the normalized sales price on the full range of possible explanatory variables, including home characteristics, local land-use characteristics measured with a 0.1 mile buffer, the zone in which the home is located, a series of other locational variables, the monthly unemployment rate, and, finally, the CPA status in the town in which the home is located on the date of the sale. 16 That is, the CPA dummy equals one only in town-months in which the CPA has been passed, and equals zero elsewhere. So, it is always zero in towns that never pass the CPA, as well as in towns that pass the CPA, before they pass it. Table 1 provides summary statistics for the variables included in this analysis. I include two primary measures of CPA status -a simple dummy variable for whether or not the CPA had passed in that community prior to the sale date and secondly, the effective surcharge rate passed in the community, which is zero for those towns that had not yet enacted the CPA. As mentioned above, I also vary the geographic scale of the fixed effects to test the robustness of the estimates to this important assumption. Table 2 provides the results of these regressions. 16 The semi-log specification is chosen to allow for better comparisons to other literature in this area, specifically, Cropper, Deck, and McConnell (1988). Regressions 1 and 2 include the CPA dummy, while Regression 3 uses the surcharge rate. Regression 1 uses census block fixed effects, while Regressions 2 and 3 use census block-group fixed effects. I will focus mostly on Regressions 2 and 3 in the discussion below. This is because the results at this broader geographic scale of fixed effects are generally more significant. This is intuitive, and consistent with Kuminoff, Parmeter, and Pope (2009). As we increase the scale of the fixed-effect, we perhaps open ourselves up to more omitted variables, but simultaneously allow for more variation in the included covariates which gives our estimates more power. At the block-group level, however, we still have 4,991 groups, each averaging only 125 observations.
The CPA dummy coefficient gives the percentage change in price for a binary change to the value of the dummy variable. This indicates that passage of the CPA results in a 1.43% to 1.77% reduction in home prices. Similarly the surcharge rate coefficient gives the percentage change in price for a unit increase in the surcharge rate, and implies a 0.65% reduction. These results are broadly consistent with each other since most towns choose a 3% surcharge.
Strangely, the monthly unemployment rate is positively related to home prices. This result is robust to changing the specification of the property value/unemployment rate relationship. This must reflect some omitted variable that is causing a spurious correlation. Thankfully, however, omitting the unemployment rate from the analysis does not change the estimate of the CPA coeffcient, which indicates that whatever is driving this result, it is not affecting our estimate of the CPA effect.
The distance variables suggest, as we would expect, that people will pay a premium for increased distance from highways and active rail lines. The estimates for exits and stations, included in an attempt to separate convenience aspects of transportation from the associated dis-amenities are not significant, although when using the block-group fixed effects, the station variable is of the right sign. All of the home characteristic variables are positive and significant with the exception of age, which is negative, but decreasing at a decreasing rate. Condominiums are cheaper than single-family homes and relative to an excluded 'other-style' category, Colonials and Contemporaries are more expensive while ranches and flats are less expensive.
The type of 'zone' a home is in also affects its value. Relative to an excluded 'other' category, commercial, industrial, high-density residential, and conservation zoning, not surprisingly, generally have negative impacts on home prices, while most other residential categories are positive or insignificant. The conservation zoning result is perhaps most interesting. It suggests that the limitations inherent with such zoning policies are harming property values, and this may help explain the negative impact of the CPA -if passage of the CPA implies that a significant sample of homes will be subject to increased restrictions on development, this may reduce average prices. Finally, many of the land-use coefficients are significant. Cropland, pasture, and low-density residential land-uses are positively related to home prices. High and medium density residential development, as well as commercial, urban open space, transportation, and waste land-uses are negatively related to home prices. Industrial development is also negatively related, but it is not quite significant at the 90% level. All of these results are to be expected, except, perhaps for the urban open space result. Congestion effects associated with use of these parks may be driving this result.
The results presented also highlight the effect of changing the geographic level of the fixed effect. When fixed effects are calculated at the census block level, the lack of variation within blocks seems, indeed, to lead to insignificant estimates of the land-use effects, but this is reversed when expanding the fixedeffects to the census block-group level.
17 These results are robust to increasing the buffer size to 0.25 miles. Table 3 compares the coefficients for the landuse variables in each of the three base regressions described above for the 0.1 mile and 0.25 mile buffers. Estimates are remarkably consistent between the two buffers, and, in most cases, coefficient levels are lower in absolute value at the quarter-mile buffer than at the tenth-mile buffer which suggests that homeowners care more about land uses closer to their home. Note also, the consistency in estimates of the referendum effect.
18 Table 4 reports some results from a regression including land-use variables for the 0.1 mile buffer together with the acres of each land use that intersect the 0.25 mile buffer but not the 0.1 mile buffer. These results are all consistent with the results reported above. Given the size of my dataset and the relatively large sample period, a significant number of properties sell more than once in my sample. Limiting analysis just to these observations gives us a true fixed-effects model and greatly reduces the scope for potential omitted variables bias. This gives the cleanest possible estimate of the referendum effect, and results are presented in Table 5 . The result from the full-sample analysis, that the CPA negatively impacts property values is confirmed in this analysis, and the magnitude is almost identical to that estimated above. This analysis also includes variables representing the running sum of reported CPA expenditures in each of four areas: open-space, affordable housing, recreation, and historic preservation. All seem to be positively related to property values, but only historic preservation spending is significant. An alternative specification, which included the share of each category as a percentage of total reported spending, gave no statistically significant results.
Discussion
The regression coefficients described above indicate a negative and significant impact of CPA passage on property values of about 1.5%, on average. It is straightforward to put this number in perspective. For the average home, this reduction amounts to a reduction in price of about $1,991. On the other hand, the average increase in taxation from the CPA is about $112 per year. The present value cost of this additional tax, at a 5% interest rate is $2,352 and so the tax is being capitalized into property values at a rate of about 85%. This rate of tax capitalization is somewhere between the consensus estimates from the tax capitalization literature by Palmon and Smith (1998) and Oates (1966) of between 56% and 66% and that predicted by Ricardian equivalence -100%.
As with any regression coefficient, however, this estimate of the referendum effect is simply an average effect across the sample. To see the extent of variation away from this estimate, I interact the CPA dummy with county dummies and with the land-use measures. Table 6 provides the estimates of the interaction terms from this regression. 19 There are significant negative impacts of the CPA in two counties, Middlesex and Norfolk, and significant positive effects in Hampshire, Nantucket, and Plymouth counties. The point estimates range from a 3.7% decline in values in Middlesex County to a 4.7% increase in values in Plymouth County. The large negative impacts in Middlesex and Norfolk counties may be helping to drive the overall negative average effect of the CPA since Middlesex and Norfolk are two of the three largest counties in terms of number of observations. This result does not have an obvious explanation, although a possible explanation for the Middlesex result is that a very large share, some 31%, of existing CPA spending has been on affordable housing, the second-highest in the sample. The Land-Use interaction results are also very interesting. We see that high-density residential and industrial land have positive impacts on the CPA effect, while low-density residential land has a negative impact on the CPA effect. This suggests that those homes in more densely developed areas stand to benefit more from the CPA than those in less densely developed areas, which is consistent with intuition since open-space is presumably more scarce in more densely developed areas. More generally, this observed heterogeneity in impact is consistent with prior literature (Heintzelman (2010) , Geoghegan (2003) , Anderson and West (2006)), which has found the same sorts of heterogeneity in estimating the value of open space preservation.
Similar to the true fixed-effects analysis including only repeat-sales, I tried including data on spending in the full-sample regressions. I attempt a number of specifications, and very few of them yield any significant results. One result that is consistent across specifications, however, is that total spending is negative and significant while its square is positive and significant. When these terms are included, the magnitude of the estimate for the effect of the CPA is reduced, although it is still significant and negative. This suggests that larger programs have larger negative effects, which is consistent with the result from estimating the effect of the rate rather than just the CPA dummy. If I leave out the total spending variables and instead include only categorical spending variables rather than categorical shares, expenditures on Open Space, Affordable Housing and Recreation have negative impacts, although only that for Affordable Housing is significant, while expenditures on Historic Preservation are positive, but insignificant. This gives some evidence that, of the four categories, affordable housing is the least preferred and most likely to decrease property values.
Moving to the measures of land-use, it is interesting to discuss these results with the aid of a simple heuristic -what is the effect on sales price if 1 acre of land near a home changes from an open space category to a developed category. Table 7 presents the results of asking this question for the median home in the state-wide sample. 20 Notice, as an example, that replacing an acre of pasture with an acre of commercial development would reduce price by almost $180. Of course, most commercial developments are at a considerably larger scale, implying much larger price effects. The most preferred land-uses, which are also statistically significant, are Pasture and Cropland, implying, perhaps, that something about farmland makes it preferable to other lowdensity uses. Even conversion to low-density residential development would lower neighboring home prices. 
Conclusions
This paper provides evidence that preservation policies, while generally providing public goods, and even when approved through a voter-referendum, may not be positively capitalized into home values. Using the quasi-experimental method of differences-in-differences analysis, I find that, in the case of the Massachusetts Community Preservation Act, passage of the CPA has had an overall negative impact on property values of about 1.5% in towns that pass the CPA. This effect is observed to be heterogeneous across counties and according to local land-use characteristics, with more densely developed areas seeing more benefits than those less densely developed. Nonetheless, the land-uses that are at least partially being targeted for preservation under the CPA do appear to have value for homeowners, relative to more developed uses. While it remains somewhat of a puzzle why towns would pass policies that are negatively affecting property values, it can explain why, in many towns, passage of the CPA is controversial, and why more than half the towns in Massachusetts still have not adopted the policy. 21 I present some evidence that spending on Community Housing helps to drive down the impact of the CPA, which is consistent with intuition, but more work needs to be done to fully establish that point.
